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Now ready, crown 8vo., cloth bevelled, with numerous Diagrams, 1 58 


CONSTRUCTION: 


The Mechanical Elements of Eledric Telegraph Engineering. 


For the use of Telegraph Engineers and others. 


By JOHN CHRISTIE DOUGLAS, 


East India Government Telegraph Department, Society of Telegraph Engineers, &c. 


“ Calculated to be of great service to Telegraphic Engineers. . . . The arrangement is so judicious that reference to any 


special point should be easy.”—Ivon. 


Lonpon: CHARLES GRIFFIN & CO, 10, Srarioners’ Courr. 
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PATENT EARTH-BORING APPARATUS. 
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ful implement in the erection 
of Telegraph Lines, Signal 
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ting up Fencing, Planting, 
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Makers of Block Instruments, Single and Double Needle 
Instruments, Coils for same with Induced Needles. Lines con- 
structed and maintained. For foreign lines and hot climates, 
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SCIENTIFIC PROPHECY. 


Propuecy is the prediction of an event—the decla- 
ration of something to come. When future events 
—either in the history of the world or in the life 
of man—have been foretold from no known data 
and from no law the prophecy must have been 
divine, for none but God can know the future of man. 
When such events in the history of nature and in 
the life of matter have been predicted from known 
data and from established laws, the prophecy is 
human and scientific. Every science in its growth 
passes through three stages. First, we have the 
stage of observation, when facts are collected and 
registered by many minds in many places. Next, 


_we have the stage of generalisation, when these 
_ well-ascertained and carefully-verified facts are ar- 


ranged methodically, generalised systematically, and 
classified logically, so as to deduce and elucidate 
from them the laws that regulate their rule and order. 
Lastly, we have the stage of prophecy, when these 
laws are so applied that events can be predicted to 
occur with unerring accuracy. Astronomy is said 
to be the only science which has thoroughly reached 
the last stage. Other sciences are in various stages 
of growth. Electricity in some branches has 
reached the third stage, but i in many branches it is 
still in its infantine period. _ Astronomy predicts 
eclipses, transits, occultations, for any period 1 in the 
future, and the ‘ Nautical Almanack ’ is the most 
wonderful example of prescient knowledge; 2 
sailor may go away for a five years’ cruise, and yet 
in this book he will find every event in the motion 
of the planets, the movements of the tides, the 
rotation of the moon, the eclipses of the sun, &c., 
faithfully and unerringly foretold. But Astronomy 


has produced greater wonders than these. ‘The 


planet Uranus was found to suffer from some slight 
disturbances in her path round the sun. Adams in 
England and Le Verrier in France simultaneously 
and independently, from the known laws of gravity, 
predicted the existence and position of another 
unknown planet. Galle, of Berlin, directed by 
Le Verrier, found the planet in the spot indicated, 
and it was called Neptune. 

Newton, the grandest scientific man the world 
has perhaps ever seen, and the founder of the laws 
that led to the prophecy just narrated, in his 
investigations on light, predicted.the fact that the 
diamond was formed of some combustible material 
—irom its very high index of refraction. The 
combustion of diamond is now an ordinary, though 


expensive, lecture experiment. Light has given 
us one or two other scientific prophecies. Poisson, 
from theory, pronounced that in the case of an 
opaque circular disc the illumination of the centre 
of the shadow caused by diffraction at the edge of 
the disc would be precisely the same if the disc 
were altogether absent. Arago proved this to be 
true. Again, Sir William Hamilton predicted that 
in biaxial crystals there were four points where the 
refraction of the crystal upon an incideut ray pro- 
duced a continuous conical envelope. Dr. Lloyd 
took a crystal of arragonite, and, following Hamil- 
ton’s directions, discovered what the mathematician 
had predicted. 

Whewell predicted from theory that there must 
be a certain point in the North Sea, midway 
between Lowestoft and the coast of Holland, where 


there was no rise or fall of the water, because the : 


crest or high-water mark of the tidal wave, and 
the trough or low-water mark of the same wave 
reached the same point at the same time, but by 


different routes. Captain Hewett, R.N., found 


that it was so. 

Electricity has its prophets. Faraday, examining 
Sir Charles Wheatstone’s beautiful experiment on 
the velocity of Electricity by means of a rotating 
mirror, said—“ If the two ends of the wire in 
Professor Wheatstone’s experiments were imme- 
diately connected with two large insulated metallic 
surfaces exposed to the air, so that the primary act 


of induction—after making the contact for dis- 


charge—might be in part removed from the internal 
portion of the wire at the first instant, and disposed 
for the moment on its surface jointly with the air 
and surrounding conductors, then I venture to an- 


a |ticipate that the middle spark would be more 


retarded than ,before. And if those two plates 


were the inner and outer coatings of a large jar or 


Leyden battery, then the retardation of the spark 
would be much greater.” The experiment was not 
made for sixteen years. It was then shown as the 
explanation of the retardation of the current in our 
subterraneous and submarine wires. 

Sir Francis Ronalds, with wonderful prescienee, 


had in 1823—fifteen years before Faraday—sug- | 


gested “the probability that the electrical induction 
which would take place in a wire enclosed:in glass 
tubes of many miles in length (the wire acting like 
the interior coating of a battery) might amount to 
the retention of a charge, or at least might destroy 
the suddenness of the discharge.” Faraday’s pro- 
phetic vision and Ronalds’s far-sighted knowledge 
are verified in every working cable. The accuracy 
with which our cable repairers are directed by our 
electricians to the spot where the wire is broken, 
the exactitude with which the working speed of a 
cable is predicted, the unfelt and invisible super- 
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vision which is exercised over the care and main- 


tenance of our telegraphs,—even though they pass 


through distant countries and different climes,— 
are evidences that Electricity, in this particular 
field, is approaching the last and prophetic stage of 
its growth. This field is resistance, and Ohm is 
"its prophet. 


. THE VOLTAIC BATTERY. 


A Course oF Six LECTURES, 


By Dr. JOHN HALL GLADSTONE, FRS, 
_" Fullerian Professor of Chemistry, Royal Institution. 


DELIVERED AT THE Royat INSTITUTION oF GREAT 
BRITAIN.— CHRISTMAS, 1874-5. 


Lecture REPLACEMENT OF METALS, 
(Continued from page 30.) | 


I witt now take a little bismuth. It is a metal 
with which you are not so familiar as with silver. 
We will take the chloride of bismuth, and put into 
it a little piece of zinc. In fact, this metal zinc— 
with which we became familiar the other day—will 
turn out almost all the common metals with which 
you are acquainted. A very powerful thing, indeed, 
is this metal zinc, and we shall use it for turning 
out lead, and tin, and bismuth, and some others. 
But, first of all, we will have bismuth. It is com- 
monly a highly crystalline metal, and here it grows 
forward in great fringes. There are other metals 
which do the same. I spoke of silver growing in 
fringes, and so it does when it is very strong; but 
we can hardly get this bismuth to show itself in 
any other way. You now see the fringe of the bis- 
muth on the screen. How different this is from the 
silver! You see these currents. You may see 
_ something slowly moving along—currents in the 
liquids, and the crystals go on growing before your 
eyes. Let us try another part of the metal. Here 
it is, with the fringe growing in all directions. _ 
We will now take the metal thallium, which is a 
very rare metal, and one that has been only recently 
discovered. In fact, it is one of the very newest of 
the group of metals—the youngest born of the 
family, as far as our human knowledge of them is 
concerned. We will see how this thallium grows 
into crystals. I use it because it differs somewhat 
in appearance from the others. Some of you may 
know of this thallium, as it has been called, having 
been discovered by the peculiar green light which 
it emits in burning. You see how it grows in 
spikes, which is not the case with silver. You see 
this forest of pines growing up, and starting in 
various directions, and you see the thallium growing 
elsewhere into something like fern leaves. In 
another part it is like the fringes which we saw in 
the bismuth. Here come some grand pines pushing 
themselves forward into the liquid. We shall see 
these grow more rapidly with some of the other 
metals. We will take lead next. On the table is 
a large specimen of what is called the lead-tree. 
In order to produce this, all you have to do is to 
take apiece of zinc and just suspend it ina solution 
of acetate of lead, or any salt of lead you please. 
Acetate or sugar of lead is, however, that which is 
most easily procured. Put some zinc into the so- 
lution, and it is Well to add a little acid, and lead 


À 


will be deposited on the zinc. This lead-tree hag 
been growing for some weeks, and you can see the 
large branches of lead on it. In fact, I should 
think that it had taken all the lead out of the solu- 
tion, and that there is nothing but acetate of zinc 
remaining. We can easily set another going. You 
can easily procure a bottle of clear glass, fill it with | 
the solution, and then tie a piece of zinc in it by 
means of string. The piece of zinc is allowed to 
hang thus in the solution of acetate of lead. You 
can do it, perhaps, a little more artistically by 


allowing the zinc to hang in the middle of the 


bottle, for it is well to have everything neatly done. 


I already see that the plate of zinc is covered with 


little spangles of bright metal. You will see what 
it has done by the end of the lecture, and we will 
re it stand that you may examine it also another 
ay. | | | | 
We will now show you some tin by means of the 
electric lamp and microscope. There are the crys- 
tals of tin forming on zinc. They are becoming 
thicker, rather than growing in length. One of 
them is moving about, probably with its own 
weight. They are becoming thick at the end. I 
will call your attention to one thing now before us: 
it was not observable in the silver, because we did 
not get the fern leaves formed in that case; but if 
you had seen the fern leaves of silver you might 
have noticed that the fronds of the crystals always 
started at an angle of 120 degrees, but here, in the 


Tin crystaLised. 


case of tin, these cross-pieces are at right angles : 
the branches grow at right angles to one another, 
and they tend to form great cubes at the end. You 
see these crystals growing into cubes, so that we 
have a totally different geometrical character in the 
crystals of tin from what we had in the crystals of 
silver. In fact, it is one of the beauties of this 
subject, that if you take different metals you see a 
different kind of natural architecture going on. 
You will see that one metal will affect a certain 
angle, while another affects a different angle; and 
it is interesting to see, by means of the microscope, 
how beautiful that natural architecture is. When 
it is growing before your eyes you see minaret after 
minaret, and pinnacle after pinnacle, being formed, 
and you observe how true the form is, and how one > 
crystal is exactly like another. Sometimes you 
might imagine that the growth of the crystals was 
the advance of different squadrons of soldiers, one 
behind the other, going forward towards the enemy. 
You see how these thick pieces are growing into 
large, strong crystals. | 
We might go on, and show you a great number 
of other metals in the same way. We have here a 
preparation of gold made before the lecture, and 
we will put it in and show you the effect, for gold 
grows rather slowly. Still it is very interesting to 
look at. You can see the crystals, and also the — 
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yellow solution of gold. Yen see how the solution 
has been swept white where the crystals have been 
formed, and how they have cleared out the yellow 
from various places. Here is a long thread of 


crystal grown out in various ways. It has bubbles 


of hydrogen formed about it, but we cannot help 
that. Here are two patches of gold that have been 
growing in a crystalline form. There is another 
kind of gold which looks very different, and we will 
have a look at it, for it is more like the way in 
which gold most frequently appears. It is growing 
out in this regular sort of forward growth. We 
often see strange things taking place: for instance, 
I have often noticed that the gold salt will crystal- 
lise on the microscope slide in long, thin, needle- 
shaped crystals, and then the crystals of gold will 


_ grow towards the crystals of the salt; and we find 


that the transparent crystals of the salt ure eaten 
up, as it were, by the gold crystals which feed upon 


Gold crystallised. 


them. The first time I studied this appearance 
particularly, I saw what I described in my notes— 
for want of a better term—as a caterpillar crawling 
along the edge of the liquid. If you watch the 
edges of the liquids you will often find beautiful 
effects. In my observation a piece of gold had floated 
out away from the rest—a piece of gold crystal 
I did not know what would happen when this cater- 
pillar came up to it. It went on growing in the 
same direction, and directly it touched the loose 
metal it stopped, and grew no more. But the gold 
Which had been separated was a conductor, and 
took up the action which had been going on in the 
caterpillar ; so presently I began to see little sprouts 
of crystals from the end of it. These are the kind 
of things which you will see when you examine 
such preparations. | 

_ Now, I am afraid that I must draw upon your 
imagination very largely... I want you to think of 


What is taking place in the liquid when such a | 


growth as those which we have seen by the micro- 


scope is happening. Of course it is very easy to 
imagine one metal turning out another: that must 
be just a chemical change, in the first instance. 
The zinc turns the gold out, but then directly the 
gold begins to grow forward in the liquid ; and why 
is it that the fresh gold is deposited on the projecting 
pieces of gold, instead of being deposited on the 
zinc itself? And that happens, also, in all the 
other cases—with silver, with tin, and every other 


metal. There is first, then, chemical action, re- — 


sulting from what we call chemical affinity or 
chemical force—one metal turning another out, and 
putting itself in its place. But directly we have 
that, we have what we saw in cur last lecture to be 
necessary for voltaic action; we have two metals 
touching one another. We have zinc and gold, 
or zinc and copper, or whatever the case may be, 
and we have a salt between them, so that we have, 


as it were, a small cell, like the large one which ~ 


gave us all those wonderful phenomena in the last 
lecture. Now, what is happening? Well, this 
zinc is dissolving; and I hope that even the 
youngest girl or boy here will remember that when- 
ever one metal makes its appearance from a solu- 
tion the other metal dissolves away at the same 
time. In all those cases which we saw on the 
screen, one metal was dissolved while the other was 
being deposited. You cannot, you know, put some- 
body else in the place which is occupied by any 
boy here without turning the first boy out of his 
place. But, while the zine is dissolving in one 
place, how is it that the gold is being deposited in 


another? What is taking place in the liquid 


between? Well, it is a great thing if you can. 
have your mind so tutored that you can form to 
yourselves ideas of things which you cannot see, 
and carry your thoughts forward; and the young 


| can often do this better than those who are more 
advanced in life. But it is important so to control 


our imagination that we may have it firmly in 
hand, and so bridled that it may not run away 
with us, but may serve as a per horse, to carry us 
swiftly and safely along. 
imagination in this way. 

In the first place, we have a chemical force pro- 
duced, and then a voltaic force. In this instance 


[it seems that the chemical force is produced first ; 


but I will say a little more about that afterwards, 
and perhaps we may find that the two forces are 


twin sisters after all. Let us see whetler there is — 


any action going on within the liquid. I will en- 
deavour, by experiment, to show you that the 
solution is doing something or other. I have here 
an amalgamated zinc plate, sucli*as I had at the 
last lecture, and here a small platinum plate, and 
they are joined together by a long wire. Here we 
have a magnet very finely suspended, and the two 
ends are marked by different colours. The magnet 
is placed just over the sulphuric acid in this glass 
vessel, and is now taking the position of the mag- 
netic meridian. I put in the two connected metals, 
one on one side, and the other on the other. Let 
us see what the magnet does. It at once turns 
round. There, it begins to swing—to turn away 
from its position, just as our magnet was turned 
out of its place in the last lecture by means of the 
wire. You may take my word for it that the 
magnet was not turned out of its place by a wire 
in the present instance, but that ‘it was what was 


et us try to use our 
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passing in the liquid itself which affected the 
magnet. Here is an arrangement in which the 
liquid itself is in a long tube that winds round a 
magnet; and we shall find that this long tube is 
capable of deflecting the magnet, just as the wire 
deflected it on a former occasion. ‘Thus, then, we 
see that there is something taking place in the 
liquid itself. It is not necessary, in these experi- 
ments on tle replacement of metals, that the 
junction within should be the liquid itself. If the 
junction between the copper and the zinc were 
outside, the result would be the same. Here is a 
plate of copper, and here a little wire of silver. 
The copper is in nitrate of copper, and the silver 
is in nitrate of silver, and the arrangement has 
been standing for some time. I will just take the 
two metals out. You see they have been joined by 
this wire at the top. There has been no acid used 
here, but each plate has been in a solution of its 
own salt—the copper in a copper salt, and the 
silver in a silver salt; and the two liquids can get 
at one another through a porous diaphragm. You 
see that beautiful display of crystallised silver. 
Some of the crystals which are formed in that way 
are among the finest possible. Here is an instru- 
ment which Mr. Tribe and I have made for some 
experiments of our own. Its internal construction 
cannot be seen, for itis not of glass as the other 
was; but there you perceive the beautiful forms of 
lead upon the leaden plate. Some of the lead has 
dropped as I have been lifting it up. Probably if 
it is put in the ray of the lamp you will see the 
forms better. There are the lead crystals, or, more 
properly, leaves of lead. Just to show you that 
there is a current passing through this wire, as 
well as a current inside, I will pass the wire along 
the suspended magnet, and I dare say—without 
the loss of a moment—we can make it clear. Now 


_ you see that it has made the magnet start, and if I 


remove it the magnet falls back again. There is 
some change then—some strange force that is going 
all round this wire, such as was going round the 
wire that you saw at the last lecture; and, as I 
showed you just now, there is a similar force going 
through the liquid itself. Now what is it that 
takes place? I told you that every liquid decom- 
posed in this way was a salt or acid, and was 
formed of two parts. It is made of a metal, and 
something besides the metal—the sulphuric ele- 
ment, or whatever it may be. Now, how are we 
always to get the metal to one particular place ? 
Is there a sort of constant pelting of the metal 
through the liquid? No, nothing of the kind. 
‘There is not a single particle of metal going 
through the liquid in that way. And when the 
hydrogen formed upon the copper plate, while the 
zinc dissolved, you did not see the hydrogen 
flowing from the zinc plate to the copper plate. 
Then how does it get there? Well, I will try to 
show you how, but I do not know whether I can 
make it at all intelligible to you; but, if the time 
will only allow me, I willtry. I have endeavoured 
to illustrate it in this way. We will take a series 
of balls, in pairs, and we will suppose that each 
pair is composed of copper and the sulphuric 
element. We want to know how it is we can have 
the copper always going off—always separated at 
the oneend. These red balls represent the copper, 
and the yellow the sulphuric acid, and the blue 
represents zinc. We can easily imagine that the | 


zinc should exercise some kind of push, or stroke, 
or vibration, which shall go through the liquid, 
and cause the copper to fly off at the other end. 
But what is to happen next? We take another 
zinc ball, and begin to act in the same way; but in 
this case it will be the sulphuric element going off 
next at the other end. Well, we must suppose 
that there is some change of position, and that, 
instead of the sulphuric element being ready to fly 
off at the next [stroke, there has been a turning 
round, such as I am making with these coloured 
balls by means of my hand, and then at the next 
stroke of the zinc it will be another copper ball 
that flies off. 
We can imagine such an alternation taking 
place each time, and so we can get all our copper 
sent off at the one end. [The action in question 
was further illustrated and explained with the aid 
of a working diagram constructed of paper.| 
might illustrate it, also, by the way in which you 
sit upon these seats. Suppose you were under 
some potent obligation always to keep arranged 
alternately boy and girl, and yet it were necessary 
that all the boys on the bench should come out at 
one end of it: it could be managed by each girl 
and boy changing places at each move, and a fresh 
boy from another quarter coming in at the other 
end of the bench as a companion to the last girl, in 
the place of the one that had passedon. But I 
think I have said sufficient to indicate my meaning, 
and to give you some conception of how these 
metallic crystals may grow up. It is about the 
most difficult matter that I shall have to bring 
before you during the whole course—to make you 
understand at all what is taking place in these 
liquids; but the phenomena themselves are ex- 
ceedingly beautiful, and you will have an opportu- 
nity of seeing some of the crystals under the 
microscopes outside, and you will be able to repeat 
many of the experiments at home. I hope that if 
you find any difficulties in doing so you will come 
to me, and ask me to explain more fully the experi- 
ments which I have brought before you to-day. 


THE ROYAL INSTITUTION. 
Dr. Txyxpatt bas just commenced a course of 
lectures on subjects connected with electricity, 
which are delivered and illustrated in the way 
characteristic of that unrivalled lecturer. We have 
mnch pleasure in giving the notes of the first 
lecture. ‘The rest will follow in due course. 
Professor Tyndall's illustrative experimental appa- 
ratus was of the simplest character. His electro- 
scope was a light lath about three feet long, 
balanced on the rounded end of an egg. The 
effects of repulsion were shown by suspending with 
long silk thread two india-rubber balloons—children’s 
toys—close to each other, and exciting them with 
the hand. His sources of electricity were glass 
jars, native amber, rock crystal, india-rubber, 
ebonite combs, gutta-percha, &c. The conduction 
of the human ‘body was shown by the suspension 
and insulation of his active and able assistant, 
Mr. Cottrell, whose nose, to the great amusement 
of the audience, was made the attractive point of a 
light balanced scale. Many of the experiments 
were historical, and all were of that simple cha- 
racter which admit of easy repetition at home. 
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Notes of a Course of Seven Lectures on Electricity. 
By Proressor LL.D. FRS, 


Lecture 1. February 4, 1875. 


1. Many centuries before the Christian era it had 
been observed that yellow amber (Hlektron), when 
rubbed, possessed the power of attracting light 
bodies. | 

2. The human mind soon began to show its 
discontent with the mere fact of observation, 
desiring something beyond it. What, it was asked, 
was the cause of this power in rubbed amber? 


‘Thales, the founder of the Ionic philosophy 


(8.c. 580), imagined the amber to be animated by a 
kind of life. | ia 

. So matters remained for nearly 2200 years. 
In 1600 Dr. Gilbert, physician to Queen Elizabeth, 
whose attention had been successfully devoted to 


magnetism, passed from it to electricity. He} 
showed that not only amber, but various spars, 


gems, fossils, stones, glasses, and resins, exhibited, 
when rubbed, the same power as amber. 

4. Robert Boyle (1675) suspended rubbed amber, 
and. proved that it, which attracted other bodies to 


itself, was in turn attracted by a body brought near 


it. He also observed the light of electricity, a 
diamond with which he operated being found to 


emit light when rubbed in the dark. 


5. The tendency to physical theory showed itself 
in Boyle. He imagined that the electrified body 
threw out a glutinous or unctuous effluvium, which 
laid hold of small bodies, and in its return to the 
source from which it emanated carried them along 
with it. | 

6. The human mind was at this time in the con- 
dition of a wound-up spring from which the detent 
had been removed. The desire and capacity for 
investigation came suddenly into play. Otto von 
Guericke, contemporary of Boyle, and inventor of the 
air-pump, augmented the electric power previously 
obtained, and devised the first electrical machine, 
which was a ball of sulphur about the size of a 
child's head. His sphere of sulphur turned by a 
— and rubbed by the hand emitied light in the 

ark. 

7. Von Guericke also noticed that a feather, after 
having been once attracted towards his sulphur 
globe, was afterwards repelled and kept at a distance 
from it, until, having touched another body, it was 
again attracted. He also observed the hissing of 
the “electric fire,” and that a body brought near 
his excited sphere became electrical, and was 
attracted by another body brought near it. 

8. The members of the Academy del Cimento 
examined various substances.electrically, proving 
smoke to be attracted, but not flame. Flame, they 
found, deprived an electrified body of its power. 

9. They also proved fluids to be sensible to the 
attraction of amber; showing that an eminence was 
formed when rubbed amber was brought over the 
surface of a liquid, the liquid being finally dis- 
charged against the amber. 

10. Sir Isaac Newton rubbed a flat glass, and 
caused light bodies to dance between it and a table. 


He also noticed the influence of the rubber in 


electric excitation. His gown, for example, was 
much more effective than a napkin. Newton 
imagined that the excited electric emitted an elastic 
fluid which penetrated glass. 

11. Electric light in vacuo was first observed by 


Picard in 1675. While carrying a barometer from > 
the Observatory to the Porte St. Michel in Paris, he 
observed light in the vacuous portion. Sebastien 
and Cassini observed it afterwards in other ba- | 
rometers. John Bernoulli devised a “ mercurial 
phosphorus,” by shaking mercury in a tube which 
had been exhausted by an air-pump. This was | 
handed to the King of Prussia—Frederick I—who | 
awarded for it a medal of forty ducats value. The 
great mathematician wrote a poem in honour of the 
occasion. 

12. In 1705 Hauksbee made some celebrated 
experiments on this subject before the Royal 
Society. He also observed light in- vacuo pro- 
duced by the approach of an electrified body to an 
exhausted glass globe, and remarked on the colour © 
of the light. | | 

13. Dr. Wall (1708) operated with large elongated 
pieces of amber. He found wool to be the best 
rubber. “A prodigious number of little crack- 
lings”? was heard on rubbing the amber, and 
every one of them produced a flash of light. By 
holding one’s finger at a little distance from the 
amber, a large crackling was produced, with a 
great flash of light succeeding it. ‘This light and 
crackling,” says Dr. Wall, ‘‘ seems in some degree 
to represent thunder and lightning.” (Phil. Trans. 
1708, p. 69.) This was the first allusion to thunder 
and lightning in connection with electricity. — 

14. Stephen Gray (1729) experimented with a glass 
tube stopped by a cork. When the tube was rubbed 
the cork was found to attract light bodies. ‘ Much 
surprised,” Gray ‘concluded that there was cer- 
tainly an attractive virtue communicated to the 
cork.” This was the starting point of our know- 
ledge of electric conduction. | 

15. A fir stick, four inches long, and stuck 
into the cork, was also found to attract. Gray 
first lengthened his sticks and then passed on 
to packthread and wires. Through the thread 
from the top window of a house he attracted light 
bedies at the bottom. Suspending a hempen 
line by loops of packthread, he failed to transmit 
the electric power. Suspending it by loops of silk . 
he sent the “ virtue” through 765 feet of the line. 
He thought the silk effectual because it was thin ; 
but on replacing a loop of it, which had broken, by 
a still thinner wire, he obtained no action. Finally, 
he came to the conclusion that his loops were 
effectual, not because they were thin, but because 
they were si//. This was the starting point of our 
knowledge of insulation. 

16. Gray also found that the mere approach of 
an excited tube was sufficient to produce attraction 
at a distance. ‘This action will subsequently be 
considered under the head of electric induction. He 
experimented on fluids and on animal bodies, using 
in the first instance soap-bubbles formed of Thames 
water, and in the second a boy suspended by hair 
lines in a horizontal position. He was not aware of 
the part played by moisture in his reds, lines, and 
tissues. 

17, Gray suspended pokers, tongs, and fire- 
shovels by silk strings, and electrified them. To 
facilitate the process he attached to them tassels of 
thread, and these simple devices led up to the 
prime conductor of the electrical machine. Gray 
also observed the electric brush, snappings, and 
sparks, and makes the prophetic remark that 
‘though these effects are at present only minute, 
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_ that there are two kinds of electricity. 


other. 


tinction between insulators and conductors. 
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it is probable that in time there may be found out 
a way to collect a greater quantity of the electric 
fibre, and oonsequently to increase the force of that 
power: which by several of those experiments, if 
we are permitted to compare great things with 
small, seems to be of the same nature with that of 
thunder and lightning.” This is much more definite 
than Dr. Wall. 

Stephen Gray was dying when his last experi- 
ments were made. Unable to describe them himself, 
he dictated an account of them to Dr. Mortimer, 
Secretary of the Royal Society, the day before his 
death. 7 | 

18. Du Fay (1733 to 1737) extended the list of 
“electrics” (the name given to bodies capable of 
being electrified). He established the influence of 
moisture, and conducted the electric power through 
1256 feet of moist packthread. 

19. Stephen Gray obtained attraction through the 
human body. Du Fay first obtained a spark from 
a human body. He tried to fire gunpowder and 
inflammable substances by this spark, but failed. 

20. Du Fey announced the important discovery 
Gold leaf, 
floating in air, he found to be first attracted, then 
repelled by the same body. When repelled by 
rubbed glass it was attracted by rubbed resin, and 
when repelled by rubbed resin it was attracted by 
rubbed glass. Hence the terms vitreous electricity 
and resinous electricity. Du Fay proved each of 
them to be self-repulsive, while attractive of the 
This is the fundamental law of electric 
action. 

21. Toascertain the kind of electricity with which 
a body is charged, Du Fay adopted the correct test 
of repulsion. Attraction is not a safe test. 

21. Dr. Desaguliers (1741—42) made many 
sagacious observations and remarks on electricity. 
He found that he could electrify a wax candle, but 
that near the flame the electricity disappeared. He 
ranked pure air among his electrics. _- 

23. It is now time to say that the distinction 
between electrics and non-electrics is really a al 

he 
conductors being held in the hand and rubbed, the 
excited electricity immediately escaped, while it 
was retained upon the surfaces of insulators. When 


properly insulated the most perfect conductor can 
be electrified by friction. | 


ROYAL TELEGRAPHING. 


Tue Queen's speech is the great telegraphic event 
cf the year. ‘lelegraphists all over the country vie 
with each other in their eagerness to rapidly transmit 
the royal utterances at the opening and the close of 
the parliamentary session ; and the trials of speed 
at the Central Station in London are regarded as 
the ‘‘ Derby ” of telegraphy. It was so in the old 
days of telegraphic communication, when the speech 
used to be signalled on the double needle instru- 
ment, and had to be let down by very easy stages 
indeed, when it was destined for distant towns in 
the North of Scotland, or the West of England, or 
for Ireland. Perhaps, indeed, it might have to be 
re-transmitted three or four times before it reached 
Aberdeen, and at least twice cn its journey to 
Plymouth. Last Friday week it was signalled 
direct from the Central Station to Aberdeen and 


Falmouth: to the former place within the short 
space of twenty minutes, and to the latter in exactly 
half that time. It is questionable if, in the early 
days of telegraphy, the Queen’s speech would be 
sent to such a place as Falmouth at all. The 
enormous enterprise of the press, and the vast 
development of the telegraphic system, have 
rendered a good many things both necessary and 
practicable which were in those days deemed 
impossible. For instance, the Queen’s speech of 
the other day was transmitted to no fewer than 
183 towns throughout the United Kingdom; and 
lest any one should suppose that these were only the | 
important centres of commercial activity or political 
thought, let him consider that such places as Oban, 
Campbeltown, Peterhead, Wick, Thurso, and Tralee, 
were amongst the number. To nearly 60 out of the 
183 towns referred to, the speech was signalled 
direct from London ; and to the remaining 120 or 
so it would be completed with, in most cases, only 
a single re-transmission, The work of signalling 
commenced at 2.8 p.m., that being the moment at 
which the signal to ‘ start” was received from the 
House of Commons. In a twinkling, the fingers 
which had been nervously grasping their “ keys ” 
for some minutes came down in the shape of 
“dots” and “dashes” to the tune of 40 words 
a-minute or more; and the Wheatstone trans- 
mitters, wound up to the highest pitch of eager- 
ness, were let loose with their familiar “ whirr.” 
While we.were only as yet looking on to see what 
it all meant, ‘ Finished to Leicester ” shouted 
one excited. operator, and ditto to York shouted 
another atthe samemoment. This wasat 2.14 p.m. 
to the moment; so that the 983 words of which 
the speech was composed were transmitted to 
these towns in six minutes, or at an average 
speed of nearly 10,000 words an hour! The great 
towns—Birmingham, Manchester, and Liverpool, 
and Nottingham, Sheffield, Leeds, and Bradford— — 
received the speech simultaneously, on what are 
called the ‘ express circuits,” and to these the work 
of transmission was accomplished in the short space . 
of eleven minutes. To Scotland and Ireland— 
including Aberdeen, Dundee, Belfast, and Cork— 
the speech was finished within twenty minutes ; 
and to the great majority of places where the 
transmission was effected direct, within half-an- 
hour. By hand, on the ordinary Morse instrument, | 
the speech was first finished to Brighton; but as two 
separate wires were employed in this case, the 
actual speed of transmission is not acurately deter- 
minable. The necessity for speedy transmission to 
Brighton is evident, if we consider that the tele- 
graph has really to compete with the London 
evening papers, where the distance is so short, 
and the train service so swift. The absolutely 
quickest transmission by hand was to Southampton, 
Reading, and Bath, where a speed of 44 words 
a-minute, or upwards of 26co words an hour, was 
attained. This, we may explain, is equal to about 
75 ordinary telegraph messages an hour; although 
itis probable that abbreviations were largely resorted 
to, both in the hand and Wheatstone processes ot 
transmission. We have said that the speech con- 
tained 983 words, Making due allowance for stops 
and punctuation, this represents 4800 letters; and 
any telegraphist with a statistical craze could easily 
tell us the number of separate movements involved 


in transmitting this quantity of matter. The word 
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Paris ” is usually accepted as the standard in such 
calculations ; and working on this basis, it would 
be found that upwards of 50,000 separate holes 
would have to be punched on the Wheatstone slip 
before it was ready for passing through the trans- 
mitter, and that nearly 14,000 separate symbols 
would be recorded in ink at the receiving stations. 
Similarly, all the clerks who transmitted the speech 
_ by hand, would have to make 14,000 depressions 
of their keys, representing some 10,000 dots and 
4000 dashes. It does not detract from the interest 
or the credit of the feat performed at the Central 
Station last Friday week that the operators con- 
cerned in the transmission of the Queen's speech 
were mostly drawn from among the young ladies of 
the establishment. There is, indeed, quite a pleasing 
appropriateness in the arrangement by which the 
gracious utterances of our most Royal Lady should 
be transmitted to the uttermost parts of her Majesty’s 
dominions by female hands. | 


Hotes. 


We have to record, with much regret, the death, 
on January 23rd, of General Meydam, the Director- 
General of Telegraphs of the German Empire. 


_ General Eckert, who visited Europe two years 
ago with Mr. Prescott, has suddenly resigned the 
_ General Superintendentship of the Western Union 
Company's lines, in America. He is about to 
manage, as President, the Atlantic and Pacific 
Telegraph Company’s business, the chief competitors 
of the Western Union Company; and it is re- 
ported that a great and bitter telegraphic contest 


is about to commence in that country between 
these rivals. 


One of our London contemporaries heads its 
short condensed summary of news with the fol- 
lowing spécimen of Neology:—‘“ Telegraphized 
News Notes.” 


The Eastern Telegraph Company have just opened 
a new route to Egypt across France, via Marseilles 
and Malta. They have leased a special wire for 
this purpose from the French Government. 


We learn from the Atheneum that “ Attention 
has been called by M. Max Paulet to the 
destruction of wooden railway-sleepers, laid in 
ballast, in spite of attempts to preserve the wood 
by injecting sulphate of copper. His experiments 
tend to show that the action of this metallic salt 
on the ligneous tissue produces a compound which 
is not absolutely insoluble in pure water, and is 
soluble to a notable extent in water charged with 
carbonic acid. After having lain for some time 
near the iron rails, the wood was found to contain 
a considerable proportion of iron, whilst away 
from the neighbourhood of the rails the carbonate 
of lime derived from the ballast took the place of 


the copper-salt ; and although the lime-compound 
is not itself a septic agent, it yet acts prejudicially 
by removing the preservative medium. From 
these results it appears that wood thus prepared is 
far from being a durable material for construction 
of permanent way.” This fully confirms the expe- 
rience of the Boucherising process upon telegraph 
poles in England, especially in the chalky districts. 
We give an abstract of M. Paulet’s paper at p. 48. 


We have pleasure in calling the attention of our 
readers to a course of fifty lectures, on Electricity 
and Magnetism, which are being delivered by Prof. 
Foster at the University College, and which are 
advertised in our first page. | 


The cable between England and Guernsey was 
repaired on the 7th inst. | | 


The cable between the Lizard, Cornwall, and 
Santander, in Spain, is broken down, and the 


Caroline, one of Mr. Henley’s ships, which is on 


the spot, is about to repair it. 


Many of the officers of the late Electric and 
International Telegraph Company will be glad to 
learn that their old friend and colleayue, Mr. H. 
Shiitz Wilson, is continuing to gain laurels in the 
pleasant fields of Literature for which, at the trans- 
fer, he gave up the rougher paths of Telegraphy. 
His “ Studies and Romances,” published by King 
and Co., and “ Philip Mannington,” a novel put- 
lished by Tinsley, are rapidly running through 
their first edition, and are much sought after at 
Mudie’s, Smith’s, and other libraries. Many will 
remember Mr. Wilson’s early productions, pub- 
lished twenty years ago, in that pleasant and 
creditable but very scarce publication Our Magazine, 
produced entirely by officers of the Electric and 
International Telegraph Company. 


The Chinese authorities are only now about to 
commence mining operations in the very locality 
referred to in an ancient Chinese history, some 
2000 years old, as being the spot where the load- 
stone was first discovered in China. 


The following story is going the round of the 
papers :—A clerk in the Telegraph Office, No. 145, 
Broadway, New York, the other day received a 
message from Philadelphia for him to transmit to 
Paris. It had to be sent via Duxbury in the usual 
way, whom he could not make tohear. So he wired 
to Plaister Cove, Newfoundland—* Please wake my 
dear colleague at Duxbury.” The Plaister Cove 
clerk telegraphed to Valentia, in Ireland, who tele- 
graphed to London, and thence to Paris (!), thence to 
St. Pierre, and thence, at last, to Duxbury, and 
this time the drowsy operator was aroused. We 
have seen this story in other forms before. 
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will touch at Madeira, on the outward voyage, for 


= dressed to places in Cape Colony. 


CONSTRUCTION AND MAINTENANCE OF 


Most of the lightning conductors of Paris have been 


nothing. 
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Scientific men who read the Zimes—and who 
does not?—must have observed the prominence 
which that paper is now giving to scientific intelli- 
gence. Its Parisian correspondent is very observant 
and instruetive, and its telegraphic information 
generally is of the very first order, and is most ably 
written. 


‘The Union Steamship Company's steamships 
Asiatic, African, and Anglian, sailing from Ply- 
mouth on the 6th, 16th, and 26th inst., respectively, 


the purpose of receiving on board telegrams ad- 


ON THE 


LIGHTNING CONDUCTORS. 
By R. FRANCISQUE MICHEL. | 


neglected for so many years that they are positively 
dangerous instead of being useful protecting appara- 
tus. Examined witha very strong magnifying glass, 
the points of the stem are blunted or burnt (a criterion 
of the bad condition of the communications), and 
the points have fallen from several—or rather,having 
been badly joined, the solder has failed, and they 
only hold together by the pins; the vibrations of 
the stem when agitated by the wind has worn away 
the connectiuns, so that a great number are easily 
shaken by the hand. The contact is very bad, and 
consequently the preventive effect of the apparatus 
is absolutely null. But these great deteriorations 
are not confined to the stems, since the point of 
juncture of the conductor to the base of the stem is 
almost everywhere in a deplorable state. This 
juncture I have always found to have been made 
with a strap or iron collar, whose pieces are rusted, 
so.as to render the electric communications next to 


I have found the conductor, in general, composed 
of lengths of iron, of 15 m.m. square section, main- 
tained in position against the buildings by cramps 
driven into the walis, and rivetted to the conductors, 
thus weakening them at certain points, and also in- 
creasing their electric resistance. ‘The different 
lengths are jointed by means of a pyramidal bolt let 
into a notch of the same form, and, by a simple pin, 
their contact is deemed to be rigidly maintained. 

In the first place, conductors, which often attain 
very considerable lengths, dilate and contract in 
consequence of differences of temperature.* These 
variations strain very considerably the braces 
(rivetted as they are to cramps, and fastened to the 
walls), by causing the conductor to bend, and thus 
frequently the fastenings are torn out, to the general 
derangement of the entire apparatus. As regards 
the earth communication they are in no better con- 
dition : their resistance, measured by one of Wheat- 
stone’s bridges,is always much too considerable. 
I have even met with instances in which the con- 
ductibility may be considered null. 


* In our climate the bars of the conductor may attain, in the 
hottest summer sun, a temperature of about €0° C.; during winter 
it may be as low as -— 20°, representing a difference of about 80°. For 
such & variation the bars of iron may lengthen 1-100cth, say 1 cen- 
timetre for 10 metres, | 


| These conductors may still be rendered useful 


and sound by repairing them in the following 
fashion :— 4 | 

. The Stem.—The old stems, if they are not tvo 
deeply eaten away with rust, and are made of one 
piece, may be used again, by subjecting them to the | 
following modifications:—The platinum point so 
much extolled is not indispensable. One of red 
copper, or, better still, an ailoy of 835 parts silver 
and 165 parts copper, may be substituted. Then 
the arrangement shown in Fig. 1 may be given to 
the stem. 


c is the trunk of a red copper cone, upon the top 
of which a pinnacle, p, of platinum, or copper and 
silver alloy, should be screwed, pinned, and strongly 
soldered at a, the whole to be screwed on to T at b. 
Then, to ensure thorough contact, I propose to 
insert between c and T, a kind of washer of freshly 
scraped lead, and to cover the entire joint with a 
thick layer of solder. 3 | 

The Conductor.—I1 said that the point where the 
conductor joined the stem was always in a deplor- 
able condition. The following re-arrangement pre- 
sents many serviceable features. At a little above 


| the base of the stem, say about 20 centimetres from 
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the roof of the building, let a flange, À, be welded, 
with a hole pierced through it. Through this hole 
the conductor, previously filed down to the proper 
dimensions, must be tightlypassed. After scrapin 
the iron around the hole, a washer of lead is plac 


Fics. 2 AND 3. 


at P and P’, and the button 8, with the help of a 
strong layer of solder, thoroughly binds everything 
together. By this means an excellent joint is ob- 
tained; the contact surface is considerable, and 
completely protected from rust—a condition never 
hitherto fulfilled. If bars of iron are used for con- 
ductors, one cannot be too careful as regards their 
joints. That consisting of the pyramidal bolt 
and pin (formerly much used) is very bad, and 
should be entirely rejected. The jointing repre- 
sented in Fig. 4 seems to afford good claim to dura- 


Fi. 4. Fia. 5. 


bility and good contact. On each end of the bars 
to be joined two flanges, about 15 c.m. long, and 
half the thickness of the bars, are filed out. A thin 
sheet of well cleansed lead is then placed between 
them. The whole is then firmly bolted together 
by bolts at B and 8’, and covered with solder, thus 
furnishing a contact of great solidity, unlimited 
durability, and without appreciable resistance. 

The Supports —Instead of using rivetted cramps 


given below. 


to hold up the conductor, a model (Fig. 5) laid be- 
fore the Academy of Sciences answers perfectly as 


a substitute. It.is simply a fork in which the con- 
ductor is held fast by a pin. Being allowed to slide 
backwards and forwards in the fork with great fa: 
cility, the conductor is allowed to dilate or contract 
under the influence of temperature without threaten- 
ing the supports with destruction. Upon what part, 
however, ought the effect of such contraction or 
dilation to be borne ? tees 

The Compensator—This instrument is the part 
designed to bear the strain, and the Academy of 
Sciences has proposed its use. A sketch of it is 


Fic. 6. 


| 


A! 


A 


Itis composed of an elastic plate, r, of red copper, 
well annealed—zc.m. wide, minimum length 70 c.m., 
and 5 m.m. thick. The two extremities of this 
plate are firmly fastened to the end of the conductor- 


| bars by the bolts and counterpieces, B B’, and after- 


wards well covered with a firm layer of solder. 


When, in consequence of heat, the conductor ex- 


pands, the curve of the plate Fr will become greater, 
and vice versi. As to the places where they should 
be placed the architect will be the best judge.. In 
general a single apparatus compensates for the 
effects produced by long straight lengths, and it 
will therefore suffice to place one at each bend. 
Since it is important to preserve the metallic parts 
of the conductor from contact with the air, it might 
be profitably coated all over (except the copper and 
alloy portion of the stem—c Pp, Fig. 1) with a strong 
coat of tar, a painting of zinc or tin filings, or a 
painting of metallic basis, which could afterwards 


[be covered with another coat of more suitable 


colour. | 
Harth.—TI have almost always noticed the serious 


| fault that where the conductor penetrates the soil 


it is not covered with any protecting substance; 50 
that the alternations of dryness and moisture in the 
soil deeply corrodes the iron, and ultimately eats it 
entirely through. The remainder of the under- 
ground portion of the conductor is also always in a 
deplorable state. - 

The firsi inconvenience may be remedied in many | 
ways: The use of a vertical spout of tarred, 


| boucherised, or creosoted, wood, rising a few centi- 


metres above the soil, has long been proposed; but 
is it not more.simple to surround this small part of 
the conductor with a wrapper of sheet lead? This 
portion of the conductor may even be well tarred, 
but only for a short distance, simply as far as the 
place where it makes a bend to enter the trough 
through which it reaches the sheet of water or other 
terminal. To guard against the second inconvenl- 
ence—that affecting the portion of the conductor 
which winds about underground—the Academy of 
Science advises the use of a trough filled with 
broken charcoal (braise de boulanger), through 
which the conductor runs. This charcoal prevents 
a too rapid oxidation of the iron. Coke, well piled 
up, may be substituted for it; and for the trough 
injected wood or gutter tiles will suit admirab 
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When the trough has to bear a considerable pressure 
it may be made of bricks, without mortar, to allow 
the moisture of the soil to readily penetrate. It is 
preferable, although the conductor be lengthened, 
to carry it through the dampest plots of ground 
around the building. 

(To be continued.) 


Proceedings of Societies. 


SOCIETY OF TELEGRAPH ENGINEERS. 
INAUGURAL ADDRESS, By Mr. Latimer CLARK, 
PRESIDENT. JANUARY 13, 1875. 

(Continued from page 33.) 

In 1819 Œrsted discovered the effect of the current in 
causing a deflection of the magnetised needle ; and in 


1820 Ampère proposed to construct a telegraph by 


means of the voltaic battery, the coil of wire, and the 
magnetised needle. This was followed by the long 
series of Faraday’s worderful electrical researches. — 

In 1827 Dr. Jacob Green, of Jefferson College, 
Philadelphia, wrote as follows :—‘‘In the very early 
stage of electro-magnetic experiments it had been 
suggested that an instantaneous telegraph might be 
constructed by means of conjunctive wires and mag- 
netic needles. The details of this contrivance are so 
obvious, and the principles upon which it is founded 
are so well understood, that there was only one ques- 
tion which could render the result doubtful. This 
was, whether by lengthening the conjunctive wires 
there would be any diminution in the electrical effect 
upon the needle. . . . Had it been found true that 
the galvanic fluid could be transmitted in a moment 
through a great extent of conducting wire without 
diminishing its magnetic effect, then no question could 
have been entertained as to the practicability and im- 
portance of the suggestion adverted to above with 
regard to the telegraph. Mr. Barlow, of the Royal 
Military Academy (at Woolwich), who has made a 
number of successful experiments and investigations 
in electro-magnetism, fully ascertained that there was 
so sensible a diminution with only 200 feet of wire as 
to convince him at once of the impracticability of the 
scheme.” | 

There can be little doubt that this published opinion 
of so eminent a man as Prof. Barlow, which occurs in 
the Philosophical Transactions, had the effect of re- 
tarding the introduction of electric telegraphs by 
many years. 

In the same year Ohm published the celebrated 
mathematical formulæ which bear his name, and had 
they been known and duly appreciated at the time 
they would at once have dispelled all misgivings as to 
the distance at which electrical effects might be ren- 
dered sensible. They were not, however, translated 
into English until 1841. 

In 1828 Green, of Nottingham, published his 
valuable mathematical investigations of the distri- 
bution of electricity on the surface of conductors of 
various forms. 

In 1834 Wheatstone immortalised his name by his 
magnificent experiment on the velocity of electricity, 
and by his other researches on the subject, which 
doubtless caused many minds to ask themselves, as 
Ronalds had done, ‘“ Why has no serious trial yet 
been made of the qualifications of so diligent a 
courier ?”’ | 

We now approach the memorable epoch of 1837. 
_cientific men were in possession of every knowledge 
and appliance necessary for creating a perfect electric 
telegraph ; the subject was commonly lectured on ; 
fresh methods of communication continued to be in- 
vented, among which I will only mention that of 


Baron Schilling, who, in 1832, employed five wires in- 
sulated by silk, and five vertical needles, — 

Railways had also now come into extensive use, and 
the world was in every way ripe and ready for the 
practical introduction of the telegraph. In March, 
1836, Mr. Wm. F. Cooke appears to have been present 
at one of these public lectures, and, struck by the 
adaptability of the telegraph to the requirements of 
railway traffic and commercial use, at once made the 
subject his exclusive study. Returning to England, 
on the 22nd April, he appears to have devoted the re- 
mainder of the year to the study of the subject and 
the perfection of his ideas, the most important feature 
of which appears to consist in the fact that he for the 
first time introduced the use of an electro-magnet for 
telegraphic purposes. His first model, made out of a 
musical suuff-box with an electro-magnetic escape- 
ment, was made at Heidelberg. He first exhibited an 
instrument of this form to Prof. Faraday in November, 
1836, and subsequently to the Directors of the Liver- 
pool and Manchester Railway, in January, 1837, with 
a view to its adoption on the incline of the Liverpool 
Tunnel, which was then worked by a rope and a fixed 
engine. The instrument gave sixty signals, and was 
considered too novel and complex for the purpose re- 
quired ; and, before simpler instruments could be con- 
structed, they adopted a pneumatic telegraph. 

We now arrive at the epoch of 1837, the year in 
which the first practical telegraphs were introduced. 
Several electric telegraphs were invented during this 
year, any of which, in the absence of others, would, 
without doubt, have laid the foundation of the prac- 
tical telegraph. Among them those of Cooke, Wheat- 
stone, Morse, and Steinheil require especial mention. 
The telegraph of Prof. Steinheil deserves notice on 
account of its great ingenuity and completeness. He 
employed only one wire, and transmitted his signals 
either by sound or by an alphabet of dots printed on 
a strip of paper, and he employed the earth circuit. 
His experiments were performed on a distance of seve- 
ral miles between the Royal Academy at Munich and 
Bogenhausen, and his telegraph was certainly very far 
in advance of any other existing at that date. His 
system was not, however, brought into further use at 
that period. | 
In February, 1837, Mr. Cooke, by the advice of 
Prof. Faraday and Dr. Roget, made the acquaintance 
of Prof. Wheatstone, and in June they had formed a 
partnership and taken out a joint patent. Much dif- - 
ference of opinion has arisen as to the due apportion- 
ment of the merit of these gentlemen in connection | 
with the invention or introduction of the electric tele- 
graph; but it is not our purpose to-day to inquire into 
the merit of these respective claims. Happily, abun- 
dant documéntary evidence exists to enable those who 
take an interest in the question to form their opinions 
upon it. It appears to me, however, that neither of 
those gentlemen can in any sense claim to have been 
the inventor of the electric telegraph. In fact, if we 
except the use of the electro-magnet and the me- 
chanical escapement, I do not find, in their inventions 
of this period, any important novelty of combination 
or of principle which appears likely to survive in that 
process of ‘‘ natural selection,” that “ struggle for 
existence,” which goes on as persistently among the 
productions of art as in the province of Nature. 
Their claim for distinction must rest rather on the 
energy and success with which they introduced their 
system into practical use, and compelled the world to 
recognise its merits. | 

By the deed of partnership executed between these 
gentlemen it was arranged that Mr. Cooke was to con- 
tinue the entire practical management and control of 
their affairs, and accordingly, on the 27th of June, 


| Mr. Cooke was introduced to Mr. Robert Stephenson, 


who at once took the greatest interest in the invention, 
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and lent it all his influence and assistance. It is 
gratifying to find the name of one of the fathers of 
the railway system thus early acting as a father to the 
electric telegraph. 

On the 4th of July the apparatus was exhibited to 
Mr. Stephenson, and by the 25th their first experi- 
mental line was in operation between Euston and 
Camden, and was worked in the presence of Professor 
Wheatstone, Mr. Stephenson, Mr. Charles Fox, Mr. 
Brunel, and Sir Benjamin Hawes. 

The system exhibited was still that of the electro- 
magnetic escapement and rotary dial,—the needle 
telegraph, which has been since so intimately associ- 
ated with their names, not having been yet perfected. 

At the same time Prof. Morse was occuyied in intro- 
ducing his electro-magnetic telegraph in America. 
This telegraph, from its exquisite simplicity, has come 
into universal use throughout the world, and has con- 
ferred immortality on the name of itsinventor. The 
idea had long existed in his mind, and as early as 1835 
he had exhibited his experiments to private friends, 
but there appears no published record referring to his 
invention earlier than a letter in the New York Observer 
of April 15, 1837, by his brother, 8. E. Morse, and in 
this letter he speaks of the invention as requiring 
twenty-four wires. On the roth of March a circular 
letter had been sent to certain collectors of customs 
and others desiring information with reference to 

telegraphic communication, and it was this circular 
_ which probably evoked the letter in question. On the 
27th September Prof. Morse wrote a letter to the 
Secretary of the Treasury of the United States, which 
shows that he had allowed the subject to lie dormant, 
but he promised to have a complete apparatus in ope- 
ration by the rst January, 1838. His first experiment, 
over half a mile, was made on the 2nd October, 1837, 
and on the 6th October he filed a caveat in the patent 
office at Washington. I believe the first working 
telegraphic line erected in the United States was that 
between Washington and Baltimore, which began work 
in 1844. 

(To be continued.) 


Hottes of Books. 


A Manual of Telegraph Construction: the Mechanical 
Elements of Electric Telegraph Engineering. By 
. Joux Douczas, East India Government 
Telegraph Depôt, &c. London: Charles Griffin 
and Company. 1875. 
THat a manual of telegraph construction is a want 
which has been long felt wul be admitted by every oue 
who is in any way connected with the subject; and 
since the first announcements of Mr. Douglas’s work 
appeared, we had hoped to find that, upon its publica- 
tion, this desideratum would be at last supplied. We 
regret to state that our hopes have been disappointed. 
A work containing 420 pages of closely printed matter 
has now appeared, professing to deal with the subject ; 
but less than 100 pages have been devoted to the treat- 
ment ofit. Yet itisnot to the amount of matter that we 
should object—for there is certainly here enough, and 
- more than enough to satisfy even the most ravenous 
appetite in that respect. What we do object to is the 
fact that so much unnecessary extraneous matter is 
introduced: over 115 pages are devoted at the 
outset to ‘ The General Principles of Strengti: and 
Stability,’’ whilst over 200 follow upon the “ Pro- 
perties and Applications of Materials: Operations 
and Manipulations,” leaving less than roo for the 
subject of ‘ Telegraph Construction: Maintenance 
and Organisation.” The plea which Mr. Douglas 
_ advances for this is that ‘‘ it is necessary that he (the 
_ telegraph engineer) should know the principles on which 


such, i.e, very complex frames, roofs, &c., extensive | 


works in brick or cut stone, are built, to enable him to 
construct plinths of stone, and of brick with stone 
copes, and to fasten posts, cantilevers on, and in work 
built by others.” Admitting this necessity, all the 
information required might have been condensed into 
one-third at the outside of the space which it is here 
spread over ; the general principles on which he lays 


so much stress might have been clearly stated and — 


briefly explained ; whilst a large mass which has been 
most assiduously collected to form a volume might 
have been left in the works from which it is drawn. 
A reference from time to time might have been made 
to one or other of the numerous authors to whom 
Mr. Douglas expresses himself indebted. Conspicuous 


by its absence from the list of these is Mr. Culley’s 


name. Although, strange to say, we meet with it no 
fewer than nine times—and then mis-spelt, by the way, 
on every occasion—is a single paragraph (No. 332) upon 
the subject of iron wire. | 

The general plan of the work can be gathered trom 
the titles which have been already quoted of the three 
parts into which it is divided. That it contains a deal 
of useful information no one will be disposed to ques- 
tion ; that it contains a deal more which is utterly 
superfluous will be admitted with equal readiness. 
Not the least objectionable feature in it is the slipshod 
manner in which the book is written. The sentences are 
as arlue unnecessarily involved and complex; in many 
the subject is lost long before the end is reached, and 
almost all of any length require to be re-read before the 
exact drift of their meaning can be ascertained. In many 
of the paragraphs the same facts are stated over and over 
again, leaving upon the mind of the reader the impres- 
sion that the author had written down the observations 
drawn from each successive work to which he referred, 
and had allowed them to remain so without any attempt 


to condense or mould them into a clear and compact 


statement. 

Should ever another edition of the work be called for, 
we would advise Mr. Douglas to bring it within more 
modest dimensions, and endeavour to render the work 


intelligible enough to attract rather than repel the 
student. | 


Glectrical Science in English and Foreign 
gournals. 


Comptes RendusHebdomadaires des Séances del’ Academie 
des Sciences. No.1. January 4, 1875. 


À Note on Magnetism, à propos of a recent communi- 
cation by M. Lallemand.—By the Count du Moncel.— 
Because it appears from a recent note by M. Lallemand 
(vide TeLEGRAPHIC JouRNAL, Nov. 15, 1874, vol. ii., 
p. 370) that, notwithstanding Count du Moncel’s 
volume, numerous pamphlets, &c., his researches on 
the subject of magnetism, and magnetic condensation 
do not appear to be well known; he recapitulates the re- 
sults he has at various times proved experimentally, in 
order to assert that he was the first to demonstrate years 
ago some of the phenomena M. Lallemand has written 
about. He says, among other things, I will commence 
by stating that the words magnetic condensation, which 
Iwas the first to use (possibly slightly improper), since 
it takes for granted in the phenomena an increase of 
magnetic energy which should maintain itself inde- 
pendently of the magnetising cause, but which, in 
reality, disappears with it, only giving place, after this 
disappearance, to a secondary magnetic action (variable 
according to the energy of the developed magnetisa- 
tion), which has this time all the characteristics of a 
condensing action. Now it is precisely on account 
of this secondary magnetic action, and of the 
strengthening of this magnetic action itself, that I have 
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given the name of magnetic condensation to the phe- 
nomenon. We may indeed, in this action, meet with 
all the effects produced by an electric condenser. 
Thus the polarities excited on the surface of contact 
of two magnetic pieces, by reason of mutual reaction 
maintain each other after the magnetising cause has 
been removed ; and to cancel the effect, it is necessary 
to separate the two pieces, or destroy one of the two 
polarities by an exterior contrary magnetism. 

On the Decomposition and the Preservation cf Woods. 
—M. Max Paulet.—It is generally admitted that the 
preserving action of metallic salt injected into timber 
is due to its combining with the Jigneous tissue, and 
especially with the nitrogenous matter, whereby it is 
rendered insoluble and poisonous to organic creatures. 
This explanation is insuficient; for, from careful 
experiments with metallic salts, especially with copper, 
it is proved: (1.) That the albumino-cupric precipitate 
is not absolutely insoluble in water ; (2.) That itis above 
all soluble in water charged with carbonic acid. The 
nitrogenous matter contained in ordinary wood is 
partly soluble and partly insoluble. The soluble 
albuminous portion is fixed by the metallic salt, which 
is thus united to the insoluble nitrogenous matter. 


Water, especially when charged with carbonic acid, 


dissolves and takes away the metallic agent. Recent 
experiments show that the reactions are not always so 
simple. The following is an instance of what is more 
often remarked: A ‘‘ beech” sleeper injected with 


_ sulphate of copper, after having been buried for eight 


or ten years, is found to be rotten in several places. 
The altered parts are very brown in the neighbuurhood 
of the rail; the wood is not worm-eaten, but chemically 
altered. If it no longer perceptibly contains copper, 
it does contain quantities of rail-iron. The fact of the 
iron penetrating into the wood, whilst in a state of 
dissolution, clashes with accepted ideas on the subject. 
The density of the wood is found singularly diminished. 
The difference in density between the sound and 
unsound portions are respectively 0°755 grain and 
o°380 grain. The altered portion contains nitrogenous 
matter ; it entirely dissolves in caustic potash; and, 
treated with water slightly nitrous, it gives up the 
lime it contains, as also a large quantity ofiron. This 
iron, which could only have permeated the wood during 
its state of dissolution, is now insoluble; likewise, 
eyano-ferric solution of potassium, when applied to a 
chip of it, does not colour it blue. Whilst the nitrous 
acid takes away the iron, a prolonged disengagement 
of carbonic acid is perceived, a quantity much greater 
than contained in wood altered by exposure to the air. 
The explanation of the destruction of the wood is that 
the carbonate of lime contained in the ballast, and 
become soluble in an excess of carbonic acid, gradually 
penetrates the timber, at the same time driving out the 
copper. It suffices merely to measure the degree of 
alteration of the wood to determine the quantity of 
carbonic acid, or carbonates which it contains. The 
tenacity oi the fibres is consequently inverse to the 
proportion of carbonic acid they contain. Carbonate 
of lime is not a septic agent, but by its combinations 
it eliminates the preserving action of the metallic salt, 
by interposing itself between the conserving matter 
and the matter to be preserved. In confirmation of 
this is the known fact that sleepers are rapidly des- 
troyed in chalky ground. 


‘No.2. January 11, 1875. 

On Stratified Light.—M. Neyreneuf. Herein the 
author desires to show by recital of experiments that 
a regular system of oscillations is in no way incom- 
patible with the propagation of a rapid flow of heat 
and light, susceptible to energetic mechanical actions. 


No.3. January 18, 1875. | 
Contains nothing relating to the science of electricity. 


Correspondence. 


DERIVED CIRCUITS. 
To the Editor of the Telegraphic Journal. 


Srr,—In No. 43 of your Journal, published Nov. 15th, 
a formula is given for ascertaining the combined re- 
sistance of a system of derived circuits composed of 
three wires, two being joined at their extremities 
parallel to each other,—the third forming a bridge 
from one to the other, but connected at points of 
unequal potential so as to convey a current across the 
system from one parallel wire to the other. In such 
a case, how much is the combined resistance of the 
parallel wires lessened by the application of the cross 
or bridge wires ? 1 | 

It may interest some of your readers to know that a 
solution of this problem was given in a paper commu- 
nicated to the Royal Society (No. 125 of 1871). 

In the paper referred to, the solution is obtained 
without the assistance of Kirchoff’s laws, and the 
formule are given for finding the shunt power for any 
particular branch in the figure.—I am, &c., 


| Henry C. MAnce. 
Kurrachee, January 1, 1875. 


Our Exchange, 


Aut letters must be addressed to the publisher. The 
column is free to subscribers. Non-subscribers pay 
6d. for each entry of twelve words, and 1d. for each 
additional two words. Price in figures counts as 
one word. Applications, accompanied with stamps 
and names and addresses, must be sent to the pub- 
lisher. It is preferred that communication should, as 
much as possible, be maintained between seller and 
buyer. | 

‘Ihe column is intended to be the vehicle of the 
expression of wants in books and apparatus, and of a 
means to supply those wants. 


WANTED. 


A good second-hand induction coil, giving not less 
than-6-inch spark; state lowest price. — Electro 
Magnet, 1, Home Road, Baitersea. | 

Spon’s ‘‘ Dictionary of Engineering. —A 1. 

Box of resistance coils.—A 2, 


Posr-Orrice showing the 
iotal number of messages forwarded from Postal 
Telegraph Stations in the United Kingdom during the 
week ended the 3oth January, 1875, and during the 
corresponding week of 1874:—1875, 339,733; 1874, 
368,315; decrease in the week of 1875 on that of 1874, 
28,542. The unusually high number of messages for 
the corresponding week of 1874 was caused by the 
preparations for the general election.—Week ended 
6th February, 1875, and corresponding week of 1874 :— 
1875, 342,892; 1874, 367,176; decrease in the week 
of 1875 on that of 1874, 24,284. The high number of 
telegrams during the corresponding week of 1874 was 
owing to the general election. 


Correspondents, 


Mr. EDEN, of Edinburgh, has addressed us on some remarks 
contained in Mr. Daniell’s Address to the Telegraph Electrical 
Society of Melbourne, based upon a passage in one of Mr. Preece’s 
lectures. The meaning is very clear — that those who make 
their business a profession are more likely to succeed than those 
who do not, and thercfore pecuniary advantage must eventually 
accrue to those who study and think for themselves. Mr. Eden has 
only to refer to the officers of his own Department to find this 


| proposition fully verified. 
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~-HOMFRAY & COMPANY, 


7, GREAT WINCHESTER STREET BUILDINGS, LONDON, E.C. 


PATENTEES AND PROPRIETORS OF PATENTS FOR 


IMPROVED PNEUMATIC AND MECHANICAL STEERING AND ENGINE ROOM 
— TELEGRAPHS FOR SHIPS. 


iii 


Communicator. tadlextor. 
Order House 
or Cabin Indi- 


cator with Bell. 


ms Also for Ships’ Cabins, Houses, Warehouses, Docks, Mines, Coal-Pits, Railways, &c. 
_ FOR SHIPS, PNEUMATIC TELEGRAPHS FOR LONG DISTANCES, 


Simple id effeive, not affected by change of temperature, therefore requiring no adjustments 


FOR HOUSES, SHIPS’ CABINS, OFFICES, &c., &c. 
PNEUMATIC SIGNALS AND BELLS, ; 


PU Far superior to the Eleétric—no defeétive insulation—no maintenance of battezies—s0 that when once 
FA fitted no further attention is required; the annoyances arising from slack and broken wires so common | 
=” in the usual crank and wire system, are in this unknown. 


FOR SHIPS, MECHANICAL TELEGRAPHS, PATENT. 


We beg to call especial attention to these Instruments, in the price of which we have lately effected a considera 
reduction ; they are the most perfect and reliable instruments yet introduced. 


NOTE —Although the proprietors of patents other than our own, we beg to state that the Patentees are in no wa 


connected with us, or in any way interested in the sale of our manufactures ; ace the material and pci eas 
of our instruments can be relied upon as of the very best description. 


Call Bell. 
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Magneto Company, 
LIMITED, 
37, QUEEN STREET, HEC. 


MAGNETO-ELECTRIC BELL-PULLS, 


To Ring ordinary Electric Bells, without Batteries, 


MAGNETO- ELECTRIC A B C INSTRUMENTS, 
- Price £6 10s. To work witho ut Batteries. 
MAGNETO-ELECTRIC TYPE-PRINTING 

| INSTRUMENTS, 


Price £16. To work without Batteries. 


MAGNETO- -ELECTRIC MORSE INSTRUMENTS, 


Best finish. ‘To work without Batteries. 


MAGNETO-ELECTRIC COMMUNICATORS FOR 
MINES, 


To work without Batteries. 


MAGNETO-ELECTRIC FUZE EXPLODERS, 


Best ever introduced. 


MAGNETO-ELECTRIC BLOCK INSTRUMENTS, 


To work without Batteries. 


BATTERIES BENNETT'S PATENT, 
The Cheapest and Best. 


ELECTRIC BELLS, inl every description of | 
ELECTRIC APPARATUS ore 


Trade supplied. Price Lists on application. 


| ELECTRICAL ENGINE 


WHOLESALE, RETAIL, & Export _ Ov 
HIGH 


Philosophical 


Batteries, &c., of ev 
description cheaper th 
any house in the tra 


Estimates given for fixing Bell 


Why fix the old-fashioned Bel 
Electric Bells are | 
as and less liable to get out of order. 


BOHLKEN'S IMPROVED 
PATENT 
EARTH BORERS 


Are indispensable Tools for 


BORING HOLES FOR TELEGRAPH POSTS, 
Fences, Scaffolds, Trees, Tube Wells, &e., &c. 


18in. diam 


12. 
9/ 11/6 13/6 13/- 15/6 17/- 18/- 20): 26/- 31/- 36/- each 
Each Borer ts provided with 4 ft. Bar and Handle, 


. May be had through any ironmonger, or direct from the 
| Sole Licensees, 


M, SELIG, JUNIOR, & COMPANY, 


‘108, QUEEN VICTORIA ST., LONDON, E.C 


| Send for Catalogue, 
gratis | 
and post free / 
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To TELEGRAPH ENGINEERS AND INSTRUMENT MANUFACTURERS. 


WALTER HALL, 


TELEGRAPE CONTRACTOR AND MANUFACTURER. 


A . 
le. 
FT 
¥ 
. 


EVERY DESCRIPTION OF TELEGRAPHIC APPARATUS. 


Silk and Cotton-Covered Copper Wires suitable for every kind of Electrical Instruments. 
German Silver Wires for Resistance Coils. 


Coils for Electric Bells. Needle and other Instruments Wound and Tested to order. 


India-Rubber, Gutta.Percha, and other kinds of Insulated Wire, requisite in fitting-up Ele@tric Bells for 
domestic and other purposes. | 


Telegraph Cables for Submarine, Subterranean Aërial Telegraphs, Mines and Gunnery Experiments; also | 
for Naval and Engineering purposes. | 


Ebonite, Tissue Gutta-Percha, Paraffin. India-Rubber and Shell-Lac Varnishes, &c., supplied. 


WORKS—MANSFIELD STREET, SOUTHWARK, S.E. 


City Orrices AND WAREHOUSES—21, ALDERMANBURY, E.C. 


YEATES, 
PHILOSOPHICAL INSTRUMENT MAKER, 
HAS REMOVED TO 


33, KING STREET, COVENT GARDEN, 
| LONDON, W.C. 


INDUCTION AND MEDICAL COILS, BATTERIES, GALVANOMETERS, PLATINUM, 
| CARBON, AND ZINC PLATES, COVERED WIRE, &¢., &. 


EXPERIMENTAL WORK EXECUTED BY EXPERIENCED HANDS. 


. THE CHEMICAL NEWS 


CPS), 


JOSEPH GIL 


Edited by WILLIAM CROOKES, F.R.S., &c. 


L OTT’S | Every Friday, Price 4d. Annual Subscription, £1. 


| In addition to articles on Scientific and Applied 
STEEL PENS. Chemistry, and the various branches of Physical 
= | Science, this Journal contains an encyclopædic list of 

4 Sold by all Dealers throughout the World. 


chemical papers published abroad during the previous 
week, with abstracts of all susceptible of advantageous 

| abridgment, thus making the two half-yearly volumes, 
THE with their copious indices, equivalent to an English 


TELEGR APHIC JOURN AL edition of the ‘* Jahresberichte.” 


Lonpon: Boy Court, LUDGATE Hitt, E.C. 


AND 
THE 
ELECTRIGAL REVIEW. |[QUARTERLY JOURNAL or SCIENCE. 
Published on the 1st and r5th of each month. : —_—— 
Price 4d. Subscription gs. per annum, post free. Edited by WILLIAM CROOKES, F.R.S., &c. 
Now ready, No. XLV., Fanuary, 18: , price 58. 
_ SCALE OF CHARGES FOR ADVERTISEMENTS. 
Seven lines (50 words) Whole column or À I. The Illnminated Disc of the Moon. By Lieut.-Col. Drayson, 
or less, in column .. 0 3 6 oo 1 10 © S 


pa C ee ee ee A., RA. © 
itional line.. o o 6 | Wholepage.. .. ..3 0 o| II. Railway Accidents. By F.C. Danvers, Assoc. Inst. C.E. 
_— th page.. o 7 6 Outside page (when at III. Human Levitation. 
columnor}page ..01%5 ol liberty.. .. .. ,.4 0 0 IV. The Boundary between Man and the Lower Animals. 
| : | V. Science—Her Claims, Position, and Duties. 
Contracts made for Repeated Insertions. VI. The Spectroscope in its Application to Mint Assaying. By 
Alexander E. Outerbridge, jun. 


London : HENRY GILLMAN, Boy Court, Notices of Scientific Works, Progress of the Various Sciences, 


&c., &c. 
Ludgate Hill, E.C, London 3, Horse-Shoe Court Ludgate Hill, E,C. 
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Instrument, is well and finished, gives a à cleat, loud sound. Hi is capable of working on 
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Two. Sets Ce nstruments, Batteries: Chemicals, Wires, and! 1 nsiruction 

“Additions Calle, where ‘Extra Battery Power is required, £4, each. 
| Bobbin of yards, 38.5; 50 yards, Too" 


“and ‘upwards, per 
ORDERS SHOULD BE ACCOMPANIED WITH REMITTANCE, | 


Pak 


I t is understood to be the of the ‘Post. : Thé Postal Trlegraph is 
Office authorities to extend the use of the * Morse. , ending the use of ‘Sounders, by converting a. 
Sounder’ in this country as as the inking circuits to * 


WESSMANNS. 


Prix, with full I nstructions, 1 ts, free Post ts. 


ALABASTER & co, : 

5% LUDGATE HILL, LONDON, EC. : 


1 


UPRIGHT MAGNETIC. MACHINE, 

universally used by the Medical Profession. 

Ele@trical, Galvanic, Chemical, Photograph, an 1) 

Elettric Bells and Indicators of every. 4 
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 PATENTED. 


Bands, Caps, Friction Gloves, &c., &c., for 


ae NEURALGIA | CROUP: LOSS OF VOICE PARALYSIS 
SPINAL WEAKNESS ASTHMA 

LUMBAGO CHEST AFFECTIONS SPRAINS. 
“SCIATICA | INDIGESTION. EPILEPSY :.. 


| - AFFECTIONS 
BRONCHITIS 


elvet, are powerfully Magnetic, and supply 

_ 17 aid of batteries, chains, or acids. -They are worn over the underclothing, require no. preparation; give no 
- -ghocks, and generate no sores. Little or no sensation is experienced, unless it be the glow of returning health, 


or the most Invalids. 


Those whose names and are ‘appended kindly us -perthisaion to same, as à of 
"4 the genuineness of “ The Magneticon.” Their reasons for testifying to the great curative properties of our D Appliances are 


ae - derived either frem their own experience, or from their knowledge ‘the benefit which others have received :— 


Lady Palmer, Dorney House, Windsor. The Rev. J. B. Talbot, Secretary and Founder a The Princess 
ord, E-sq., ariborough House, Ventnor. | Arthur edwin, rge 

Charles Lowder, Esa., M. D., Ryde. London. 

Thomas J. Esq. M.RC:S., and L.S.A., Cheitenham. W., Johnson, Esq., Royal Hotel, Ventnor, Isle of Wight. 

> The Rev. A. Morton ‘Brown, Ri: D., Minister of the Congre- | Mr. Maunder, Station Master, L 

Church, Cheltenham. way, Yeovil: 

W. 25, Priory Street, Cheltenham. Mr. W. J. Harmer, Editor, “ Stratford Courier.” 
Henry Hopkins, Es ie .D., M.A., F.C. P., formerly Principal of | Mrs. Boden, ‘ Princess Louise Home,” Woodhouse, Wanstead. 
Me Summer Hill School, Birmingham, and author of several Mrs. | Ginivei, Kingsdown Orphan Home, 12, Kingsdown Road,” 
Educational works. r Holloway, London, 

ee R. Williamson, The Manse, Waltham Abbey. 1 Sansom, 28, New Broad London, 
Mr, C.S. M. Lockhart, M.B.A.A., of the Centenary Me- Me. ichard Chalice, The Dispensary, Exeter. 

À of Sir Waster Scott. | *,* additi see 


"Sole $ Wetton’s PA TEN T MA GNE TICON, 


“2 ‘UPPER BAKER STREET, PORTMAN SQUARE, LONDON. 


EAR THE METROPOLITAN RAILWAY 


| particulars of may be had on application, or will be post free. 


-A copy of “ The Magnetic Review : a a Record of Curative Electric Science and snes of Health,” rene by Wetton and Co. will” 4 q 
be forwarded post free. 


LIVER AND KIDNEY À 


and experience has proved that the — may Le worn with much benefit and ae, js by Infants : 


THE 


FOR 1875, 


“WITH: MAP OF THE WORLD, SHOWING THE CABLES ALREADY | 
_ LAID AND IN COURSE OF CONSTRUCTION. 


|‘Unmounted 8d. “Mounted, folded, as., free: 


— 


ly every place between which there electric 


LONDON : “HENRY GILLMAN, BOY COURT, LUDGATE HILL, BC. 


Mounted on  Rollece and 28. ; 1 


| | This contains respecting the Submarine the Post Office 
of the Railway Companies, Tables, &c., for Construction, and: eating of Lines, &c, 


gentle and continuous currents of ELECTRICITY without the - 


ondon and South estérn Rail- 4 


Phe Publisher of the ‘Te Journal’ has prepared for 1875 a sheet with a large of information 
telegraph lines all over the world. The matter is rendered al ‘the by a on @ which sh hows dis 


Court, Ludgate Hill, EC. February 15,1875. 
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“LONDON : HENR: ‘GILLMAN, BOY COURT, LUDGATE HILL, Er 
New York : VAN NosTRAND, 23,. Murray Street and 27, Warren Street. Paris : M. Brequer de 
 PHorlôge ; Madame VEUVE J. BoyvEau, Librarie Etrangère, 22, Rue de 1a Banque. 9 Qu 
| BERLIN: A. ASHER & Co., 53, Mobrenstrasse. 
JEWELLER, SILVERSMITH, AND HMAKER. 
High-class time keeping durability combined with economy. 
| For Prices, SEE 
MANUFACTORY : BURLINGTON st 
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Assay, Bullion, and Scientific 


a London & & General Water P 


2€ 
>, 


s se. or humid atmosphere. nd. As a result of this quality (perfect insulation) large and expensive wire a 
Pe conductors are avoided. For circuits less than 300 miles in length, a. wire of. No..11 or 22 B.W.G, is à 
gufficient: For circuits varying from 300 to 500 miles, a No. to answers: ‘And from 500 to 1000 miles, a 

No. 9—or 4 millimetres diameter—wire answers all the purposes of the larger and more éxpensive conductors, 


onductors, The foregoing qualities guaranteed. 


| BROOKS, 22, South 21st Street, Philadelphia, U. S. A. 4 


| __—. and Exporters. of Scientific Apparatus. and Books, 


The of this i in the of are. it is not affected 


ard. Lines insulated with this Insulator are not affe@ed induétively,—a desirable quality where the double : - 


- transmission system is employed. 4th. These Insulators prote@ the posts from the effects of atmospheric ! 4 


discharges. 5th. They are not injured by missiles. ‘6th. — afford a — and secure vo for the à 


Manufactured and for Sale by the FRE 2 


ALSO BY 


_ SIEMENS. BROS., 12, Antes Gate, London, : S.W. 
BECKER AND SONS’ 


ŒLE 


A LABASTE R AND COM PANY, 


ith Filter, July, 1866 , and May, 


à Pe isa very handy case for the Study Tall le or Carpet Bag. It contains the Chief Chemical Tests for 


urifying company | 


“PATENT CISTERN FILTERS CHARGED SOLELY WITH ANIMAL CHARCOAL. 


Requiring, when once fixed, no attention whatever. 
House Cistern, fitted And SD en to all others. Vide Lara Frankland’s Reports to the Registrar General, CAE a 
The Lancet, January 12, 1 1867. and Testi- 
1863; Dr. Letheby, February 15, 1865, and. 
December, 1872. 


Price £1 108. and upwards. PORTABLE FILTERS on this System, £1 55.10 £3. 


Patronised and used by _ il esty the Queen, at Osborne; by H.R.H. the Prince of 

2 Wales, at Sandringham ; . the Duke of Cambridge, the Tite of the Medical Pro- 

fession, and at the tue St. George’ s, Fever, and German Hospitals, and various 
Lunatic Asylums, Institutions, Bréweries, &ec. 


POCKET FILTERS, 48. 8d. and 6s. each. HOUSEHOLD and FANCY | 
FILTERS, from 12s. 6d. 


| WATER TESTING APPARATUS FOR DETECTING THE IMPURITIES IN WATER, 10s. 6d. and 218. each. | 
| Danchell's Testing Apparatus for Discovering the Presence of Impurities in Water” is a mos 


t convenient and portable one.—Vide 
ke on the Preliminary Duties of Health Officers. | 
Qualitative Water Analysis, 
and will be nd of use by medical and other men who may have occasion to ascertain i 


n a ready manner + any of the: mors : ee 
actual impurities are present or not in water.—Vide-the Medical Record, January 29, 1 


157» STRAND, W.C. (four doors from Somerset House), LONDON. 
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